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222-S LABORATORY

FINAL REPORT FOR SOIL SAMPLES COLLECTED FROM 216-B-26 TRENCH
FOR SAMARIUM-151 ANALYSIS—SDG 222520080229

1.0 INTRODUCTION

Five soil samples from the 216-B-26 Trench were received at the 222-S Laboratory on
March 5, 2007, and assigned to group 222520080229. The samples were analyzed for
11Sm in accordance with ATL-MP-1011, ATL Quality Assurance Project Plan for

222-S Laboratory; Contract Number 27733, Statement of Work for 222-S Laboratory
Services for the 216-B-26 Phase 1 Trench Characterization Sample Analysis (SOW), and
verbal and electronic communication with the customer point of contact. The following
attachments are included with this report:

Attachment 1 Data Summary Report

Attachment 2 Sample Breakdown Diagrams
Attachment 3 Tracer Recoveries
Attachment 4 Gamma Energy Analysis Results

Attachment 5 Analysis Date and Time
Attachment 6 Receipt Paperwork

20 SAMPLE APPEARANCE AND HANDLING

The samples were collected in October 2007 and delivered to Eberline Services. To
support the **'Sm analysis work, the samples were transferred from Eberline Services to
the 222-S Laboratory. The cooler containing the samples was received at the 222-S
Laboratory on March 5, 2008. Due to insufficient information on the receipt paperwork,
the cooler was not opened by the sample custodian until March 6, 2008, after additional
information was received. This is recorded in the database as the receipt date.

Samples B1PPY2 and B1PRO7 were described as tan in color with the consistency of dry,
fine-grained sand. There were some particles which looked like dried clay that broke into
small flakes. Samples B1PR0O and B1PR10 were described as being similar to the
previously described samples, except the soil was damp. Sample B1PR14 was described
as a dry sand that had a coarser texture than the other samples and was gray in color.

3.0 SAMARIUM-151 SEPARATION DEVELOPMENT

The SOW requested that the laboratory develop a procedure for analysis of ***Sm based
on the method development work conducted by the Waste Sampling and Characterization
Facility (WSCF) Laboratory. Following is a description of this development at the 222-S
Laboratory.
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The starting point for development of the separation method for **!Sm was a proposed
method received from the responsible radiochemist at WSCF. Additions to that method
for use at 222-S Laboratory would be the use of a “cold” tracer that could be used to
correct for any losses during the separation process and to use the entire digest for the
separation.

Europium-152 was initially used in place of **'Sm so that gamma energy analysis (GEA)
could be used as a detection method while determining the load, rinse, and elution
volumes for the TRU resin column. This testing also showed that the column was not
overloaded when the samarium tracer was used with the ***Eu.

The **?Eu was also used to determine how well the LN resin column separated samarium
from europium. Side-by-side tests of the separation were run using **?Eu and **'Sm in
separate columns to determine at what volume each radionuclide would elute. This test
showed that the presence of radioactive europium would interfere with the counting of
151Sm, as shown in Figure 1.

Figure 1. Samarium-Europium Separation with Eichrom Column.
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More testing would be needed to find a method that would provide a better separation.
However, since time was limited and analysis of the samples at Eberline indicated that
the level of europium activity in these samples was below their detection levels, it was
decided to continue analysis using the Eichrom columns for separations and verify that
there was no radioactive europium in the liquid scintillation counting (LSC) mounts. An
aliquot of the sample with the highest dose rate was used to test the separation and test
for the presence of any detectable radioactive europium. Neither a GEA nor an LSC scan
of the mount detected any europium. In addition, a GEA of material that eluted after the
5 mL used to remove the samarium was collected also failed to detect any radioactive
europium. Based on these tests, Eichrom columns were chosen for the sample analysis
because it was the laboratory’s opinion that any europium interference would be
negligible.

Development of a more complete separation was proceeding concurrently with the
Eichrom column testing. Since the separation is a chromatographic method, longer
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columns were tested. The testing of the extended column followed the same technique
described above, where ***Sm and **?Eu were run in separate columns to determine
elution volumes. A much better separation was achieved with the longer columns, as
shown in Figure 2.

Figure 2. Samarium-Europium Separation with Longer Column.

3000.00

2500.00
2000.00 / \
1500.00 AN
\ —e—Sm-151
s E
1000.00 Bu-152

500.00

DPM

0.00 A

-500.00

1mL Elute aliquots

Additional work to provide a completed procedure will continue as time permits.
40  ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 1, presents the analytical results for
the *>'Sm analysis. The tracer recoveries are included in Attachment 3. The analysis
date and time are included in Attachment 5.

Following the LSC counting, the individual ***Sm mounts were counted by GEA. Also,
additional solution collected from each column was counted by GEA. These GEA results
are included in Attachment 4. The GEA counting was performed to verify that no
europium was present and to provide a detection level for the europium. No europium
was detected in these individual sample portions. Since the total activity is counted
during liquid scintillation analysis, the europium detection limits are reported as total
uCilvial.

Following the GEA analyses of the individual sample portions, the non-samarium
fractions from the five samples, the duplicate, and the spike columns were combined into
a single composite and analyzed by GEA to get more sample material to lower the
detection limit. Two europium isotopes were detected in this composite. The results
were the following: **Eu, 4.64E-05 pCi total; and **°Eu, 5.0E-05 pCi total.

4.1 LABORATORY CONTROL SAMPLE

The accuracy of the analysis was evaluated from the recovery of a laboratory control
sample (LCS) and a matrix spike (MS). The LCS recovery was within the requested
accuracy limits of 65-135% recovery.
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4.2 METHOD BLANK

A low level of *'Sm was detected in the method blank. However, since the level
measured is below the minimum detectable activity (MDA) for the sample, it is the
laboratory’s opinion that the potential contamination is insignificant.

43  DUPLICATE ANALYSIS

A duplicate analysis was performed with one sample in the batch. The relative percent
difference met the requested precision of £35%.

44  MATRIX SPIKE ANALYSIS

An MS sample was analyzed with one sample in the batch. The MS recovery was within
the requested accuracy limits of 65-135% recovery.

45 TARGET MINIMUM DETECTABLE ACTIVITY

The SOW provided target MDA of 15 pCi/g. This MDA was met.
5.0 ANALYTICAL PROCEDURES

Table 1 presents the 222-S Laboratory analytical procedure used to generate the reported
results.

Table 1. Analytical Procedures.

Analvsis Preparation Analysis
y Procedure Procedure
Blgm Acid digest — part of ATL-08-001 08-ATL-001, Rev. B-0

6.0 REFERENCES

Contract Number 27733 Release 15, Amendment 1, Statement of Work for 222-S
Laboratory Services for the 216-B-26 Phase 1 Trench Characterization Sample
Analysis, dated February 26, 2008, Fluor Hanford, Inc., Richland, Washington.

ATL-MP-1011, 2007, ATL Quality Assurance Project Plan for 222-S Laboratory,
Revision 7, Advanced Technologies and Laboratories International, Inc.,
Richland, Washington.

ATL-08-001, 2007, Advanced Technologies and Laboratories International, Inc. Test
Plan and Test Procedure for Analysis of Samarium-151 in Soil and Aqueous
Samples by Column Extraction Chromatography and Liquid Scintillation
Counting, Revision B-0, Advanced Technologies and Laboratories International,
Inc., Richland, Washington.
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Attachment 1

DATA SUMMARY REPORT
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Attachment 2

SAMPLE BREAKDOWN DIAGRAM
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Attachment 3

TRACER RECOVERIES
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Tracer Recoveries

Laboratory Tracer Recovery
Customer ID Sample Number (%)
B1PPY2 S08M000014 102
B1PROO S08M000015 98.660
B1PR0O0O DUP S08M000015 DUP 96.800
B1PRO7 S08M000016 98.660
B1PR10 S08M000017 98.660
B1PR10 SPK S08M000017 SPK 101.80
B1PR14 S08M000018 96.800

Blank 96.200

Standard 100.40

14
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Attachment 4

GAMMA ENERGY ANALYSIS RESULTS

15
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Attachment 5

ANALYSIS DATE AND TIME

17
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Analysis Date and Time

Laboratory
Customer ID | Sample Number | Analysis Date/Time
B1PPY2 S08M000014 4/17/08 15:00
B1PROO S08M000015 4/17/08 15:00
B1PRO7 S08M000016 4/17/08 15:00
B1PR10 S08M000017 4/17/08 15:00
B1PR14 S08M000018 4/17/08 15:00

18
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Attachment 6

RECEIPT PAPERWORK
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INBOUND ACCEPTANCE CHECKLIST

~ Qonki.:inued Fl;om: ' Destination: ~
- . . - - .
Fluor Hanford ; - @{é{j - Eg‘m
2355 Stevens Drive ; e - Blg g;________________
Bldg 1162/1100 Area , -
- Contact Name: _~ | Micha /f f}*ﬁz’fﬁfé}i’
o o il
Phone #: ) o f}f

T hns shipn{ent is be;ng forwarded from Fluor Hanford to the Hanford Site in the same packaging prepared by the original
shipper. The original shipping papers are attached. ‘

o

] Shlpment complles with all DOT and IATA shlppmg papers, packagmg, markings, Iabelmg,
_and placardmg requnrements.

 TRUCK LOAD or EXCLUSIVE USE |

Surface <2 mSvihr

| DoseRate @ 1 meter from Surface of 'S‘rkne‘a:rs of Outer Container :

Package
<00050r mSvinr

‘S‘u rface Dose"Bate of Package ‘

[ ]so00s o _ _mSvihr [F] 4 Bq (220 dpm) pyiem?

] "~ (200 mrem/hi)
<0500 _j‘% - mrem/hr (N+py) | <050r mrem/hr (N + By) - 04 Bq (22 dpm) alem? @ 2meters [ 7] <01 mSwhr
- - - ,  — ' ' 10mrem/hr)

NIA ‘! < Tbl 2-2 HSRCM 0n5|te
e e EifTizerencnone (e wl :2%32:;%’“‘
| Additional Data and Instructions ‘ Usin N + 0y)

-

(Incl. Readings

ernal Packagmgs)

Approved By: f'

Title:

Received By,

_ White/Yellow copies (Transporter return to Shipping/Receiving, G1~40;) Pink copy (To be retained by receiver)
BC-6004-225 (REV.0)

20



20080229

Eberiine Services
2030 Wright Avenue
P.O. Box 4040
Richmond, CA 94804
(510) 235-2633

(510) 235-0438 FAX

Memo

3%{7,

To: Roger Mitchell

muh/\ ,/i.épi’ib"“
From: Melissa Mannion L
cc: Alex Kelenson and Fred Sarao

Date: 02/21/08

Re: Returning Hot Samples to Hanford

Eberline Services

Hanford has authorized the return of samples in

W.O. No. R711100-7711. The following directions

must be followed for returning the samples to Hanford.

Samples in Group 7711 need to be shipped back to Hanford in two separate containers based on the
activity of the samples. Samples should be segregated into two groups: (1) WSCF and (ATL/222-S).

ot RS- 03 -1bo 7 R4DR - 1b
Container 1 / [Container 2

WSCF \_

B1PPY1 (7711-01)
B1PPY3 (7711-03)
BIPPY4 (7711-04)
B1PPY5 (7711-05)
B1PPY6 (7711-06)
B1PPY7 (7711-07
B1PPY8 (7711-08
B1PPY9 (7711-09
BIPRO1 (7711-11
B1PR0O2 (7711-12
B1PRO3 (7711-13
BIPRO4 (7711-14
B1PRO5 (7711-15
B1PRO6 (7711-16)
B1PRO8 (7711-18
B1PRO9
B1PR11
B1PR12
B1PR13

w«"/
e
e

B1PPY2
B1PR0OO
B1PRO7
B1PR10
B1PR14

7711-02
7711-10
7711-17
7711-20
7711-24

N

o

)
)
)
)
)

B S P B iy

(
(
(
(
(
(
(
(
(

)
)
)
)
)
)
)
)

Only original sample material may be shipped back to Hanford.

5 Spmples  Aeéceed by
/6/ [ 3.4.08 o8¢0

Wote: sqmple LPF welt
yw ReadAble Bt Fo PALkIAG.
Wikl verpfy Sqmple DS po
BReADewt 0f Smples,

WP T surveyed by

Y Cgll—

005'@//1’7’&0/ BAg w,’%/i 5 SAM;D/@

< Qe

13-

21
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Confounerd & (ATL [ 222

PAGE 1 Eberline Srvces CHATIN OF CUSTODY ORD # R8-02-161

) 02/25/08 11:22:27 WORK ID: SAFH# F07-063 SDG# H3598
RCVD: 02/25/08 DUE: 03/03/08 KEEP: 03/03/09 DISP: S

D6, 4 359¢ "77105)
DASH SAMPLE TDENTIFICATION STORED TESTS S;:DC;‘ﬁ /1 C' )
02A-S B1PPY2 HANFORD | RETURN
KA KK KRR AR KRR R AR R AR R AR AR R A AR AR IR T AR TR LR AR AR IR A R AR A A AT AAARA A A AT I AA AR AR AN I AT AA A AR KA AAA A AN AR AT Ak Rk ko ko kh*k
10A-S B1PROO HANFORD | RETURN
PR R R R R RS s AR R s R R RS AR S R R SR R R T R E TR ERE TR R R R R Y
17A-S B1PRO7 HANFORD | RETURN
LR A R R R R R R R R R AR RS R RS R R R R R o R TR
20A-S B1PR10 HANFORD | RETURN
ERE R R R R R o R R R R R R R R R R R X R R R R L R R R R X R
24A-S B1PR14 HANFORD | RETURN
RELEASED BY DATE TRANSFERRED TO DATE RECEIVED BY DATE

o f £

L2 / 4 ya
cfl%&x Leeeloud 340908 _FLeok HinFoRD  3/09/08  RYALLS 3.4.08 osw
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